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(54) HIGH FREQUENCY HEATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
breakdown voltage and enhance control capability of 
a semiconductor switching device in a power 
conversion device for magnetron driving of a high 
frequency heating device. 

SOLUTION: This high frequency heating device is 
constituted with a DC power source 1, a leakage 
transformer 2 connected to the DC power source 1 , a 
second capacitor 5 connected in series to the primary 
winding 3 of the leakage transformer 2, a first 
capacitor 4, a second semiconductor switching 
device 7 connected to the DC power source 1, a first 
semiconductor switching device 6 connected in series 
to the second semiconductor switching device 7, a 

drive means for driving the first semiconductor switching device 6 and the second 
semiconductor switching device 7, a rectifying means 10 connected to the secondary 
winding of the leakage transformer 2, and a magnetron 1 1 connected to the rectifier 
means 10. 
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*««H'5I*»afe»:£t±©««[«c0 2 0 kHz*>S40kHz 

£D> 2 0 kHz^640kHzTO»ttsa«B«t-r*c: 

[0044] mmw4) ffi%nm&mmisT\M.mnm 

tf£T#3fclj-/jN$&t>©£LT<^§ 0 0li*iS 
e>nf}£&mw<D®i&7 M£^Lfcfe©T\ 

tt-3. 8kV©*jET5S|g-f 3©T, iSffl«M«ffi;Wg^#! 



[0045] z\otztb, *%w<DWimmmm\mmm 

<\ u- 7<DnJ£rf{& <&5B t* ¥*ft:*f iff © x 

[0046] mmmrn 1 tj£^ <t 3 tH^t^a.- 

[0 0 4 7] Bl 0ttIMn-^OfffiJJjft<ft5S 
af*##^9f>y ^©x^-x^-S^^-rS^fe 

MW*. 

[0 0 4 8] Jtfa£Lfc<fc-5fc, xa-x-f-ttttMa 

Kltt±IBU5y^-r*««S#J)PbT»*. 014 
©JWMAWLhlg U 5 y ^ftUH LT> Xi— -#®4 

[0 0 4 9] (HSI^J5) Sffl«!H*JEE©x>^D-y 

T, X>^D-^©mffi©igv^WT ! btii^?;iiS0S-& 
-5^. <hSrFourth exemplary embodimentTM!^.;fc„ 
[0 0 5 0] m^©i«SH7 ; ^-x^-fcttT^<. M 
ilfe*K:J:oTt>j6fl:"r*. *3S?BO«^aEJJ|S«tt30kH 



4S Rl 2000-58252 (P2000-58252A) 



coo5i] 012 \mm&mnm*fcm?2>tt&tfa 

[0 0 5 2] W)Wmmitf2 0kHz£rR'&& 

*m2 0 kHztcMIS-r-l.TPlU 5 y h*KttT»*. 0 
1 3<onSftXlffi lfl;*7©fflfflBT, i©TBU3? h 

[0 0 5 3] hn>tt-4kVS«©«ffi*HJHP$ 
tx, *o#y— Ha*jt«fcafln?**2100OKK:fc*£ 

OKfcarr**T*ai9H*irr*. «ji;&nf&£fT5f: 
fca6 . se»s# n tt* v - H & § ^ < * * fsmm £ sta- 

«s&-r^#^ mtmm tei^-©u-y— yhyyy 

***5tt5t, 2&#&«ffifc;k*< testis* 

+^f<t5itWgtS5. vy**h 
P > 1 lOAy-KCtt-f >?>7 2Wm £> tlT*3 0 , 

£©-f y^yy©^ y tf-yyyzte-f >^^>x$ 
l, f t-r§t z = 2 7c f T*e>*?ii-6n, e 

SOT, 2*#«l«BE*iB^:$-&rk:*y-l«K:«En* 
[0 0 5 4] ^-JLT, *3IB9!©*#*SIS«ttB 1 4 

[0 0 5 5] vnhn^siit^t, ^-ofit^^S 

nmfeffcmfemtittz-zizMtiL&mffl&Gifs-z^Zo z. 

[0 0 5 6] Y^hn>ffi^tt7y-KiSffl^^ 



(8) 

nnz^hx&K). &mj]\z-rzt%wvixmmmw 

[0 0 5 7] infc«t!3, tH*fW»Rr©*y-l«««l3E 

[0058] 7y-K«flEoffl***tt-r*7y-h*« 

[0 0 5 9] (*Jt«6) HlK*ViTJBl©D>7 i > 
*4t, ^2©P>T r >1t5 £U-y-y hyyy 2©1 

20 MfBH 2 ©^##:x^ y^y^sfS^ 7 fcMWr&gfcS 
ft, MfBf62©n >r>t 5 £MtBU-y-y hyyy 
2©1^«13 t©E5!l|eiK«W3BSg2©^^-f 

© «fc 5 £»|ft LT fe 6 ft*. 

[0 0 6 0] 01 7 (a)fc^-r^pir, fgl©ny 

4 tttaeft 1 ©¥##y< y 5 1 y 6 izmm 

©1&#«|3 tOE5Ha»ttlB2©i|s*#^>f 
30 (b) (:*$n^<k5(i^l®a>f>^4}ili 0 

x-r y Q\zmm\z&m-z*i. ®«3>f> 
•9- 5 1 u -y-y h 7 yy © 3 t©!t?o®!S 

**j«t-ra«^, $?>{r, Ii©n>f>'ii-4ttl2 

n>f^5tiJ-y-yh7>X©l*ti3tOil 

?(ia»tt, g 1 c^swx-r 7f>i^*f 6 \zmm\zm 
[0061] (mmm 7 ) wa5Lfc=t 3 cmi: 8 

40 ft, -e©^l:Il©f##:^ 7f>^*f6 t«2 

©^##y -f y 5^ y y *t 7 ©TO{i^ < -5 fcfe© 
«-^*«56*sn, *i©«#7^ ^^yy*3iiT6fcffi 

»fll*S#*TV»«. f2©f|#X-1'7f>^f 7 

en. ^i©?i#7-f y^>ifm^-6<Dmwim^K 

©^^y-r ^f>^f6 iz^TLzmjo/vixvm 
zm'hiz-rzt, rnxD^mitx* 7 \tm 

iza/vvzffi-zmwiznzmzfcz. muz^ztiz,® 
50 Rmntv* TmwT.i v^ytfm^f- 6, 7*«»fpLT^ 



f#BS2000-58252 (P2000-58252A) 



(9) 

15 

-5c cnsiiiJhtSftftic. 01 8K^-f £-3(;:fgl© 
[0 0 6 2] 

[0 0 6 3] 1. ffiGittt«aiK:&K£ft 

&w&M\znmz&m2tiz>'%2<Du>7 ! >y-t, mi 20 

i, WfB^l©**#:X'r>y^>^*^ 1 i:BefB^2©* 
fctt^v^^a^tSKft-rSMKi^at, WE 'J 

T^^^tCctD, #fil3(fr:#5£«)4«R£»a>U fro, 

&6feV»tVi'53»*»*. B2©n>T ; >-y-© so 

^S£-€-©«EEU yy;l/frW£V>*>©&t&3J;5t;:-hfr 
**&*MfcKjrr * C t K «fc D WttJfc-feT^a.- 

[0 0 6 4] 2. D—$--5?*#ifctf;fcU-$r— 5*h5 

ncDipmz? y ?&myx?t =t- h ^lty^ h 

[0 0 6 5] 3. Ed!£«JlHiSiffl«jS*SdiEbT#?)« 
UiU fi/B*»«ffitt200V#5240V©lfifflT, ffrfBiSj 

W^ifS 2 0 kHzfr£>40kHzT©*«t# 



16 

[0 0 6 6] 4. jS#«i(£*»EbT#&ft-5aSMM[ii 
£» i«reit«««<D«ffi£fc»'r*«ffilft»ffl5£, WIB 

b n >©*$r£fe&1-3 7 J - H*eK© K— 
[0 0 6 7] 5. ffiffl«S2rSSELT^?,tl-5it^mM 

^jws < & * s a? -r y > if ^©^o. -X 4 

g<T#, ^©*g*«^«I*g*£ffiMT£-5<h^-53!l 

Hfr&5. 

[0 0 6 8] Sfc, &»*Mgfttt£tt«R»*, jffi»H# 
[0 0 6 9] 6. ttrl3^1©3>5 i >-9-i:, ifffEK!2©n 

®$&t\z, (1) «najiiion>5r>*nwesBi©¥ 

*#X-f y5 t >^*^K:^K*«Sti, WIBB2©P 
>x>-y-iWIB'J-^r-vh^>7,©l^#^t©aL^J 
|HigSttMfB»2©¥«#:7>< y ^>i^*?frife?lfc»« 
$n«.«fig, (2) WfBmi©P>5 i >-9-ttff[fB^l© 
*^X-f y^>^*§^ fcStWCSttlStU MfBfg2© 
P >er>*tWEU — ir— 5? h 7 >X(DVA&mt(DW. 

jimsstt, wiB^ 1 a>*m#x't y^>?m^tmnz 
mwtztizmm, (3) KrtBisi©n>5 :; >-y-tttiffB^ 
2(D*m&x^y^>#m^t.m.m\zmmi*n, wib^ 

2©3 >x>U-<hWSBU -^r-v h y >X<DVAm»ii<D 
*J|JHISS«> WfB^ 1 ©¥«#;W y^>y5fl^CM?!l 

[0 0 7 0] 7. ftl0&tt&ft20&tt£«ttn«fttl, 
fcfe©*, ftfrfBEt^mMtM^JtS^L-, WfB^l©jg 
Sti«HB*20fiRtO»«^S. WIB^ 1 (D^mfcX 
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[0 0 7 1] 
»1] 



[0 0 7 2] 
»2] 



u 
1 




46#H 








1 

h 




14mH 


> 




0.74 




O.I811F 




4.6uF 




5^F 









100V 


200V 


y 

1 

-r 




46 


160/iH 






14mH 


8mH 


> 




0.74 


0.74 




O.IS^H 


0.05uF 




4.5aH 


4.5uK 


M 1 ©*#ffc*-r **>y*^©«E 


480V 


930V 



[0 2] (a) H 1 ©@ISt:*tt-5»fPOt- H 1 ©0 
!S0 

(b) Hlco@J»t:*^5»fp0*-j«2O0BH 

(c) Hl©BIW:*Wlif© i E- FSQBlftH 

(d) 01©|IIj&f;r:fctt5iM£© ; E— F4©B?§0 

(e) 01©img&K:;}3tt3I!jf£©^— P 5 ©0880 

(f) HlO0BSfc:*lt4»fpo^E— K6 05HIISH 
[0 3] ilOi^IfclE, «*£jRL;fc«#B 

[04] $ 1 ©^*#x-r y^-y^m^mm^hrc 
mm 40 

[0 5] 3S*«JRS«E«EL,T#*jt**«©**S*b 
[06] *^B^©HM^Il©lH]?S«^T©tti^#tt0 

[07] (a) *?sw<DMMm2\z%>vz¥-$imnmm: 

(b) ra^&s«®s§0 

(c) BWjft^yT^rSCfcjRTH 

[0 8] *5S8aoKat«3fc*^*v^hP>SK» 

[0 9] H8 0^@gg0jq&ft££ttft*»<Z)«8E£ 50 



[010] *Jt»JB4fc*ttai3(6^ny^H 

[01 1] *«i«4^*»t*/'?;^(i3Eii«tn*ie^H 

[012] *J6«5fc*^*|ga^Dy^H 

[013] gmwsiz&iiz/wxm&mmmjj&Mm 
[014] mmm5\z&uTmw]&m$i&®fem&ttiia 

[015] *MW5fc*ViTffl*WK*S#j6nbfc|iI» 
[016] 01 5©!Hl8S«^(cj;§A 0 ;PXi|i^gi5 ffi 

[017] ( a ) gtbgig 1 offi©a*^t)***"ria 

g£0 

(b) *Jt»18l©te©tt[*^t)-a'**-ril»B 

(c) MMMt& 1 ©ffi©Sfl*.^ii-^-r08S0 



[018] *8£^ffi6 ic«(t-&BKB 

[019] «*©»H«mJR£«tefflVi*vif*hn> 

*K»**«:&*as«©i3i&*j*£*i-iiij&H 

[*Ht©tBgn] 

1 KfttfEiS 

3 l««K 
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5 ^2(Dn>5 ; >-9- 

8 Kflrffli 

9 mmm 



(id 

i o ^mfen&mmmm 

l l -?^hn> 

1 2 3^#^ 

13 J(53<Z):3>5 i > > tf- 

14 fg 1 ©jStrt 

15 %2<DW8i 



[01] [0 2] 




[04] 
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(12) 



[0 3] 



t-K 5 



m 1 CD^WttX-T y 



m 1 OfifrX-fy 



1 03>T>f4 



fs 2 ©3 >5 s >-9- 5 
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(13) 



cm 5] 



13 



[0 6] 




[0 7] 



I 





R/n* 



k : w-rvm 2 © i xmmt 2 xmmtamsste&m* 

LI : 1 £4*4 >^ 9 >X 



IM9] 




20KHz aOKHz SOKHz 
Frequency 



[010] 



ttm*»»ae?tt 7<m®z, ^gise sites* tr*my 



Q 
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(14) 



[011] [012] 




[013] 



[014] 



mmmxmnmn 




mmwm mmm* i<\>\m 



Qr-a — O 



L_r 



[016] 



[015] 



&mmt& 8ft@& 



□ 



c p— O 



rO 1 

^«i> 




mm>®m 



JHtt* 
jmUk«IIB»AA 



I 
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(72) mm mm (mmw% mm 

(72)fPJMf HJ9 K (72)%BJ# 5« *« 

*RMFPMHtf**FMH006#tt tBT«l *^nJtifr*¥riJtl006«j| fiTttig 

(72) 389I# fi# (72)5§BJ# <*S ^BJ 

*E*n*nr**n»ioo6»* »t*» ^i^njtiftf^rijtiooiwt «tm 



#§32000-58252 (P2000-58252A) 



(16) 



(72) mwa ±m mm 

F^-A (##) 3K086 AA03 AA05 AA06 AA09 BA08 
CB12 CC01 CD03 CD07 CD16 
DA02 DAI 3 DAI 5 DB03 DB11 
DB15 DB21 DB22 



[%fr B ] 1 3^8^ 3 0 (2 0 0 1. 8. 3) 



[£jW§#*|] #M 2000-58252 (P 2 0 0 0-5 8 2 5 2 A) 
[&MB] 2^-2 B 2 5 0 (2 0 0 0. 2. 2 5) 

[^il-^SSc] 12-583 
[ffi§l#-it] 10-222977 
M#if#«fg7lK] 
H05B 6/66 

6/68 320 



CF I ] 

H05B 6/66 B 

6/68 320 A 

320 E 



[JStfi B]¥J5rgl2^9J!5B(2000. 9. 5) 

i^mm^E 1 ] 

KS^£tl3Sg2©¥*£&X-r 7f>^*ft, fflf3fl 
2 y ^>^*^(Cil^I^*il$tl-§)^ 1 0 

•tzmm^mt, HfrtEu-^-^h^>x©2&#;si{i9 
izmmznzmm^mt, mumm^-mzmm^n^ 

H2©^>5 i >itcD§a:S^^<-rs^tLfci« 

*iiiia*(Di«jii*iio^g« 0 

[»*S3] ^2©Zl>T f >-9-CD$*C2 t, U-^r- 



[gfc2] 

2 - 45 < V?F <3 - 55 

1. 38<f 0/f r<4 

[tt$)R 4 ] ' WBU — Jr- 5? h V >X<D 2 ^#^#J(cS 

(1) ±&mnmat&tt* 

(2) *jftffif«£ESE«E^SC, 

(3) ikmmmtt, 

(3) *5J:DfWi2U-^-> J h7>X(D2^#^0[)'t>^ 

m i ett®» h&mr&k. 

(1) WfS»lcD3>5 :: >-y-H*tfB3f|2CD^«#:x-f y 

(2) WE^l©zl>5 i >-9-«WfBmiO*^#:7.-f y 

^>ifm^-\zmmzmm^ti, wiB^2©n>x>-y-t 
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(2) 

3 

turn i (D^mwT,^ y^ytfm^tmmzmwtznzm 

(4) *frSB^l©n>5 i >-y-HMSBSg2<D##fl:X-f y 

?>ifm=?tmm\zimzn, mmm2(Duy?yy-t 

mm i (D^mfcx-i y^y^m^zmm^mm^n^m 
©F«j©io©*rittbfciii*aiE«0(fi5«jftinrR 
si. 

U ffiffl««*ffitt200Vj&>S240V©«HT, MESfflW io 

i ufcii! i 5 ©v^n^ i 9£Gtte>AJn& 
nunst®-^ © m # n t r & / w* <6£nffi 

MGtt^mM©mJE£&»T3mM«ffi&»«B£:, ME 
^iKKcr^tt^i LfcW*« 1 fcUL 5 ©V^ftjo* 1 91 so 

tps u s y ? 1 z> mm £ t v itm#&. 9 e* 

^SSS= 40 

t^lS:^W©M*Tff5*^iL, /VlxmmmizJ: 

[f*si4] mommtm2(Dmmtiw.^mmhrz 

t>©£, *MEm««Sfcafiaifc:ttttU S&IBIBlofitt 
twiaas2©fiiFta:o«ttjfts, me* i 

mwtAizm%i-tz>mf&£ istzffi&m iani5 ©w^n 
^ i *E*c©S5/«jinisa§igo so 



4 

[0 0 0 1 ] 

V (3£8R : Microwave oven) fcii<D£.o Irvif^ h p y 

h n >&Kurr znmmw<D®&mi$.\zm?2> t> 

[0 0 0 2] 

fro, *#nt>©T$>o£:©T, ^©/hS, feS-fb^M 
**rr#fc, Z\<Dfztb, MU<DX^ y^>ifit\z^/h 

m. mm, ^xb^mtEom^^m-cmmmzm 
y f D*©S*s*St5 ttfF (PC 

TffifBL^T-f?' 9 7>7° OA' -*®«Fff : fflglNo. TBJ) T 

[0003] rawHFtt*^ y?->y*nm<Dmmt3i&.m~z 

SEVi««»T»#-r 7. -iyf-ytfrnFf-O) 
y^yy-'mZtZmM-tZtcibiz, XMMmf&ttZ 

h as t a: * mm a zmfc? zittt>\z. sit iz^-rmis. t 
[0004] -rfeto-fe, 0 1 9 ic^-r ± 5 iz, mmnm 

52t, WE U -^-^ h ^ >7>52<DVA.&mWttz]&m 

\zmtsi-2nz>mi<D¥mfc7.'iy3 L >!fm i ?M£. m 
7>^y?-yifm?Ht<Dw.m®&ii. mmmi<D¥m& 
?Ht$w.wrtzfmm&;-rzmwi¥m&ii* weu 

SeOch, WB«EiK^a:60K«l«sn*vy*hn>61t 
j&>SJSgD, tf[E*2©n>T r >-y-55i:WE*2©^#: 

N5>X52©l^««53flilK:M?0K:»tt-r%*j«fr 

[0 0 0 5] ^©@»«J«©«Fatt, U— 5r-S?h5> 
X52t 1 1> Ki*«lHl»*«j«-r >5r>-y-54 J: 

[0006] i&mnmsi*, mmmm*&ffiLTmm? 

Sg^HiSi- H*Tttl0 0V, *lTttl 2 0 
V. ^lt(J2 4 0V 1 »i?tt2 2 0ViHCJ:5T 
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5 

*?:isti)©?2 o ovommnmft 

V, &£V:>«1 2 0 VT&3&£k MfBbfc|§Ii®fifj&T 
^Tti, £&3fSl©¥2S#:X-f yfP>^||^56©EP 

0 0V£U:K&3<*:. WlBbfclHlSS«^TafeoTfe, £ 
ft-Sfg 1 (D^mfeX-1 y ^>^*^56CDPnJpmEE<D<£M 

-y-54* j; ummm 2 © n > ^ 55 ©§miit s 

2 0 0 V(D«-&(Z)U-^-^h^>7 > 52, ^l©n>T ; 
>-y-54*J;0;\ WfBfg2©:3>^>-y-55©S§c,i:fgl © 

X\^^A^\Z, #mH43j;^-2{gfc^i,^t^e», 
^©*M«*#<^:b3;i£};:&3 0 Igi©^ 

[0 0 0 7] i^T, ^M<Dm^l3^\Z-DUT^(Dm 
W&MZ-Z, V~5--Pb5>X52£. mwa>?> 

#JEJ£ (l^#*!53i:2^#^59i<D#^:it) £W-2> 
[0 0 0 8] 

^m^&Wi^zZiVz, *m&x^ y^yt/mf-izma 
-r sweeps < & 3 t v^p ran^ i. u h ^ > 

7., ^l©3>7-'>-y-^J;^\ ^2©n>5 i >-y-©^:#^ 
[0 0 0 9] 

[0 0 10] E^t*Mi:> «EHaE««n»«sn«u 
HfliK:fi5!ifc*iiRsn*?B2©ri>5 i >-y-t, 

©¥##x^ v^^s*? fcHtfucstifcsn* js 1 ©# 



(3) 

h 7 > x © 1 &#gg i m 2 © n > =f > -y- 1 © a a tc 

>?mi'<Dmtian&.$:&M-rz>z\t&T%ztii<b\z, 
u-^h7>x, m©n>7 :J >-y-^j;D;\ H2©3 
>x>-y-©3£»iEs*vjN$ < ft*. 

10 [0011] 

b9>x<DVA^mm\zmm\zmm^n^m2<D=i>^ 

>*t* MJBi£M«M&g&]*ji£fSi©3>x>» 
i, WfB*St«il{r^$n^^2©#«#:x^-75 : -> 

trm^t* mmm2<D^m^x-( y^>^m^\zmm\z 

(D^m^x-i y^y-ymj-tmrnmn^mfcx^ y^ 

20 >x©2^#^#jtrggg$n^.s^a<h, mriBSM# 
mzmfci*ft&-?>?*buy£frt>m$i-tz>z\£\z&. 

D. WIBU-^-^h^>7 1 ©l^^i:m2©n>T r 

>V&£.XS, ^2©n>5 f >it©^m^M^/jN$<^-S 
[0 0 12] Sfc, M2©3>T f >-y-©^s^7c#<-r 

[0 0 13] £fc, l2©n>r>D-(D$IC2i < U 
-y-vh7>7>©m#^-f>y^^>XLlt, (R 

1) T$-z-t>ft%#m.m$Lmrt, mmmmowiftmfe 

mOtCDMm* (jR2) , 1.38<f 0/f r<4S»fc 

[0 0 14] ftfc, BfrfBU-^r-^h^>X©2*#^ 
«^»«Sn*SE«E^Stt, (1) £&flHt£Kft# 
^> (2) ¥«««£E«E«E^rSC. (3) ±««E**a, 
40 (3) *±^MEU— yh7>X©2^ii©M 

fc^KtU-^--> ? h7>x©x^;i/^-^±fBS^ 

[0 0 15] Sfc, WIB^l©n>x>-y-i:> WfB^2© 
n >x tMSB U h 7 yx © t ©E 
?!iaKttt. (i) HfriB^i©3>x>-y-«wsB^2© 
6 o *m&xi y^>?m?\zmi\zm®zti, mmm2<D 
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3 >x t ME U — $r— >? F 5 >x CD i CDjS 

«Sn«*riE, (2) WE?glCD3>:r>-9iiWEfgl 
CD^^x-f y^^SK^fcMJIfcftKSft, WES2 
CD 3 >x t WE U 5? F 5 >7. CD t CD 

m.&m&im&mo^m&x^ y^>?m?\zmm\z 

(3) WEISlCDr^^+liiWEfg 
l©**^^ y^>^*^fcM59fc»ttSn, WEfl 
2 CD n >5* >U" fc WE U 5> F 5 >X CD £ © 

iit^JiiiKfi, teres i <D^m^x-f y^ittttrnt 

fc»ttatt**WE. (4) MIB^lcDn>T ; >+»-ttMS3 
fg2cD3 >x>U-£b&EU -$r- 5? F 5 >X©1*#*£ 

©at?iig»fi, wess i ©^##:x-f y^>?m?\zm. 
fHzmaztizmfc <Dm<Di-i<DMmt-r%zt\z£ 

[0 0 16] Sfc, it^«2!itti^ffl«MSS^LT»?» 
Mil. SSffl**«£EJi200V^5240V©|fifflT, WE 
i^ffl«McD«ffi^jg a CD n >x >-y-CD^t*« £ 

**<U U-^r-vh7>xtt|^i;^cDt ) cD$fflVi 
J: E»©*SW*ttSH4fk:-rs 

[0 0 17] bT# 6 ft*ie«E* 

ifi< WEfidfc«^CD«ff£*fe»f -5maS«JEE;&fcig|5 
WE«^*m*l»g|$CD{±5^Sr**«^it--5/i;i/7> 

icejisn, WEffiWiSfB«WEm^^seo Tfi*x-f 
m.<Dnffi<Dfc±Mr$z&<-v%, mast" 

[0 0 18] A°;i/X^MgBH5 f ^-Xf , -CD± 

ztiz^v), y £ =L- : r^-(Dmtatt'b\zmtimmm 

[0 0 19] »8fc, j*ffl*«*«E*UT»6nSiadl£ 

mmmtzmz., mmmm^mm^mmmmmiz^ 

JSSti, WE)E«lgP«WE«^^oT¥*#:X-1'y^ 
BEX >^ D - ^*t« < fc % u Z*m#7> -f y 5f > 

[0 0 2 0] jfefc, Httfl&H«tMttft0TR*tt« 
[0 0 2 1 ] Sfc, &MJattJMR«**ttt*. ®«J»# 



(4) 

<? 

D >CD# V- Fo-f >k°-y>7> * £ 
[0 0 2 2] V^*Fn>fgJ6<h£fcH, 

[0 0 2 3] Sfc, v^^hn>cDffi^fflP$/^;i/Xifg 

io c &%&tium*mmk^m\z&%tttim'm&iofe9i.-£ 
nzMi&t-tzztizxio, mii&mmz/vvxmmm 

- FCD-T >h°-^>XHJ^&ic^i«^fl|$feLTf : TO*-g- 

[0 0 2 4] SlCDgfitt^CDffiStt^K^JS^ 
LfcfcCDSr, WCit*««KSfe5«k:«ttL, WEH1CD 

fifittwe*2oatfttcDfis«jfts, wesicd*^ 

20 tvmm&iz&wi-rzmf&t-rz, z.t\z&io, mmwm 
\zmmm i cd^#x-t y^>^m^tmmm<D^m 
foT,^ y^>{fM^<Dn^\zms.^isst^>z.Lifi-c^ 

SCOT, U-^r-v'F7>X6D2^#iS9l'jg^«m^ 
[0 0 2 5] 

[**«] H 1 H*ffiW©**»!8 1 

30 2, SlCD^3»«:X-f y^>>fm=f-Q. SlCD3>5 i > 
U-4, S2CD3>x>-y-5, ^2CD^»#:X-f y<?># 

«W*^jftK«ELTE»«EVDC*, S2CDn>5 :f > 
it 5 t U — -Jr— 5? F => >X 2 CD 1 &#$f& 3 t CDjt?!llHlBS 
{cHJWr*. Ill y*>4fm?6 t&2<D 

^mttz'f y^>?7 t\*&m\zmmzn. u-^r-v 

F 5 >X 2 CD 1 3 t|g 2 ©3 >^>+t- 5 tCDit^J 

40 n-2>„ 

[0 0 2 6] HlCDr:>5 f >-y-4«m2CD*##:X^>y 
f>^7 1;t?itlffi^n5 ( U-^r-vh7>X2CD 
2^#^9TH*LfciS«EEtH^«, ^tt««EESSE@ 
SSI 0Tra«E©W*EEfc«*snTvy*FD>l 1CD 
7 J - F - U V - F WKHUPS o U -^r- S? F 7 > 
7^2CD3*#^1 2H 7^hn>l l©*V-Hfc 
v^Fp>1 1 cD^Sj&fHct^T 
HWWl 5 7 9 3 J 2 A^^e.nTV^©TlttK«# 

so [0 0 2 7]ilOfi#X-fyf>^if6ilIGB 
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(5) 

9 

[0 0 2 8] 8 Jt<DfHmzm 1 ©^^T^ 

^>^*^ 6 tm<D*mtex-( y^yt/m^ i ©« 

[0 0 2 9] HIl©[5]K(Dl!j#Hia2fr^$tl-5 ; E-H 
K;*HtS££^T££o £©l§I&Kj#£|II2<h¥*#:7. 

TtaaJlirSo 

[0 0 3 0] t-Hlttgl ©¥##:X-f y *>>ftlt=? 

^&U-^-yt>7>72©l*#i3tl2©n>r 

7?>^if6^7U l*iiS3t^2©a>f> 20 

-3 T^ttl^* S t |W[B# Kfg 1 ©¥*£#: 7> -f y 5P > ifm 

4 CD«BE^VDC^ S 0 VfclPB^ 5 o "E— F 3 Tte^ loa 
>7 f >-9-4©H**£E**0VfcabT, fKODX-fs/^ 

l^#*l3i:m2C03>5 ; >it5S®oT 
dtnTV»/t«jtO|ft#*»R<g-r*«t5K!fe*CDT. £© 

^E-F2, 3, 4 0gfflOttjg 1 ©¥##:* so 
-f y^iftt 6 ©*ffiKmfl.«S«BEVDC£|ira£fc 

So ^M<D^^izmmnMMR7imM^.2 3 ov©s&« 

tt*flEf 2 « k: & * © -CiSat«M*£EVDCttj3 J; 

■e3 2 5Vt^5„ ^-F5TliS20#«ftX^7f> 
^*f7^7U fg2©n>x>t>-5 1 1&#I£3 

a6> ^l©n>7 ; >-y-4©«JE^VDC*T±#-r-5c 

[0 0 3 1 ] t-F6T(3Sl03>r>^4©fEAS 
VDCWtbT, ^lCD¥^#:X<^5 i >^W6*»fig 
■T*^*-]«*«*>"r*. *fit«fcD l*»«t3 tJB 40 
2 >^>-y- 5 Siio T«E*lTVi/t««0|Sj#*tRK 

So E-F6, 1 <D»IWtlB 2 'fv3 1 >^* 
[0 0 3 2] Z\<D£5\Z*®&Mmz£tltf&l<D*m 

7 \zwm-t2 > n&.<DMt±m%&&inmnE.mt-rz> z. 

[0 0 3 3] t-^H-KSttlJWNlSfrBO* 50 



70 

«E#SB 1 ©3 >x>-y-4 2 ©3 >x>-y- 5 

iffitis&igjBHT&s. iion>T>'y-4ogtii« 
?g 2 ©n >^>* 5 ©#*«©iim/20fr6 l/30©«f;:^ 
fltl^O^ glfSl03>f>t4 
©^Mfc^K&So ^£DMSIi'J-'!r-yh7 
>X 3 CD-T >tf-y>* tT**5^tTS 1 ©¥* 

7 tgijn-rs^E-Fs, 5{3cfe^s«m^fb-rs. e 
s^^Nfox-fy^^^a^tg^^n-So S6C * 

- F 5 TH«ffiiW£nf;:&3©T£ 1 ©^#rx-f 

^m^©^- f 1 \z^^>m%m 1 ©^#7.-r 

S> > © frlftWEtelf P T * 3 <D >H#© 7. -f 
y?>^a*^fi«Sft5„ ^n^ifn«JEEX-f y^> 

nm^mMwmm.m\swAkAz\s.u s. & v> £ v> 3 m&m 
afeSo 

[0 0 3 4] I2©3>T>t5HI3 fc*-r«t3IC, 

[0 0 3 5] * 1 «l§lKo«j«ejR®£ft^Ki^&Sc 
tSr^Lfct)©T, uffltTSl3 03>f>tl 3itt 

feV^5[;^t5t)CDT*5 e fS2©n>x>-t)-5© 
C©^3©n>5 :f >-y-l 3 tiaSROS.©^** 

^2©3>T ; >-y-5©$»S*^§g©j; 

5i;^<Lfci^ (^3©n>5 i >ij-i 3 tmzmm 

©*£2) /jN^<Lfc*-& (I3©n>f>fl3 
BIS 1 (D^mfcX-l y^>ifm^ 6 ©K»fl|^©-3e« 

<fc5fc, m^jpI^HHS62©n>r ; >-y-5©^4^ 
[0 0 3 6] jB2©3>5 s >U-5©«E**«**Vi»^ ( J: 

* WM9LT»ifl £<D&5\z^t>%fr&mk\z m-fo §1^ 

^T^ffc^tJtjp-rso ^©«^E©®««a5*©^:€^ 
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[0 0 3 7] iP**«/jN3Vi»^T*>, SSI^aHWfca 
fiBKfcSj&«, #!7B#|Rj*iH<LfcW-tt«-t?n 

[0 0 3 8] 
[gc3] 



[0 0 3 9] m2 0n>7 : >-y-©§»C2t> 

[0 0 4 0] 
HK4] 



2 - 45 * V^T" 3 55 

[0 041] 1. 38<f 0/f r<4 

5>N7>;*2©2;*#J|9ttV^* hn^KlrS- 
3 ft, ■*-©«»£&- 4 kVfc&*#»y-$r-$>h7> 

7 (a) iz*?¥$tmni£&m^m\ 07 (b) 
an*±»SE«E^a*v 07 (c) cssniWy 

* h d >©# y- h *tnj»-r*/tje»©«*«ii&*ff & 



(6) 

12 

tJ-^>Xtt*9 0. 3 QTitE-f >&!r9<Di>\z—? 
^HJISaRKioTtftl/, 30kHzT0. 4Q t^V- H 

•o [0042] 3 ) *%w<Dntimmmm\* 2 0 

b~$~?>ff^ Background of the Invent ionTili^fc J; 5 

«*j&*T**£<!:j&«S£L^. b*»b«K3&«6. 4 0V© 

^2©n>x>-y-5 4»U— ^r— yh7 
>X 2 ©je*aaM*&S£fr*. 
[0 0 4 3] S2Cn>r>1r5tU-^-yh7>^ 
20 2 tY^ hn>l 1 ££fBl6ftbT08©^:ffi|g&T 
*"T;i4:;9*T*3. H0©£dfcm^M©*ditfltt£B9 
t'^fo |5|0©A^2©3>5 :; >it©§*^4. 5uF, 3£ 
*flr^S*BE*«200V©»^'TU — h =y >X©5£gfc 

©£*J&*5. 5uF, X«flr^««£E*t2 4 0V©*^T U — $r 
-vh7>X©S^A£|SICT&&„ *5SW0«*aE 
«£«ttTC*H»Jfc«±©H«R© 2 0 kHz^<=>40kHz 
OTIST»#St50t, £©«*TKiA.B©£»« 

30 ©£5 t«M«JEE^SSVi«^-H^ 2 ©3 >x>-tf-§»£ 
cfcD, 2 0 kHz*^40kHzT©#14$a«H#fr-5cl 

[0 0 44] (£JK0!4) ffiffl«tt&gdKbT£8!E«& 
40 HST#-S^t/jN$^t>©fcLTVi-?)c 01OH*5g^ 

&s©x>^p-y^j#o„ ^©«t'5f«c'«ffi^i$©# 
ifW k #t& <* ft v h n > * 

mm-tztcnf), w^btiyizffitizTy—FnMWLW 

H-3. 8kY©«EET58«"$-*0T, ffiffl«SMtEE;M&l*jgj 
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13 

mhn>® 

[0045] z.<Dtztb. *3m<Dnj]m&mmtmmn 

CO 0 4 6] H*»IBlTJfi'Cfe«fc5fc, ffiAifa- 
— ©J9#te:0 6 {cS^ftT&D, "rn.— -tV — ii$40 
XT?ffl#a«**ifcS©T!, X>^P-y©«ffi^fg< 
&*«£iMM*:*f7f>*' 3HP©?*:! —5V 

*fflWKtt7*a— y--f— **1 6^64 0 %(Dffl 

Co 04 7] 01 o»ix>^n-:/©*BEj&«ft<fc*« 

©iHACtot, ^^SH'SK 
ib"^"-5)o 30 
CO 0 4 8] tt*L;fc«fc'5fc, 7i-x^-«#S40%« 

g& KfcLklBUSy^StlteStfjqLT**. 014 

C0 0 4 9] (SiSfiM 5 ) ^ffl«M*m©x>^D-y 
x>^n-7©«ffi>Wg< 

•5 £<h ^Fourth exemplary embodimentT-fcfi^fco 

co 050] ffi^©issttxi— Tj-tdirvtK. m 

«tl:J;oTfetftt5 0 *389§©«:*7£iJt£11W:30kH 
zW«©»fP«»»Tffll>**«, 0 1 1 ©#f£0T-7S£ 

^LTV^IiW^. tot, X>^P-y©*J£ 

[0051] 012 \mmnmni£&i&mirz>n&tit%i ™ 



14 

08&©tfJ# £LT, ^jgm^wm-^*-o<§ 

a&-5o HttftXMffi ©lWm*#{f^£jEi|£«i|IL 

[0 0 5 2] Krffsffl&ftcftt2 OkHz&Tfcfc* 

£15 2 0 kHzfcfWE-rSTIEUSy h£t§WT&3o 0 
l 3©H£K£Mffi ffi^oJHWJBT?, COTRUSy N 

[0 0 5 3] h P >tt-4kVS«©«JE*EP|)DS 

n, A^*V — K**a-W*»«T*52100OKK&4t 

OKfcarr*3;T**l$IBISB'r*. ift^jn^^fr 3 

fc«>, ififtlSfcttfcy- Kfcfc*^<:*:Sfc*jS£ara- 
tfiti. l/a»L&#s, 0i©@g§0T^Lfcck5{;: < 

(3&#&) niHi-©u-^-vh^>x 

p > 1 1 ©* y - H tett-f zi^m* S nx* 0 , 
£ ©-r >^ 57 *? <D-r > tr-y>xz«-f ^ >t, § 

Z = 2 7t f 

#y-Kfc*ftS*«*J**-rj:£#T*3. 
[0 0 5 4] *?B91©*ft X&SCttH 1 4 

[0055] w^hayfimm-tzt, ^vmrnm 

[0 0 5 6] 7^hn>ffiW47/-H**®*S$ 

TaswTts. 01 5tt7y-i«m««tta5*R^ 

T, 7y-H«8t«WnU *0*S*vf P>fcfe« 
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a*«$fcSft-5. 

[0 0 5 7] CftfcJ;?), tH*«WI^O*V-H«Siag 

[0058] r/-H«»©tu:&£twarr-5:r/-i** 
*is^ try- \*nmtitmm* s ©Area*** < it? 

[0 0 5 9] (jMGKM 6)01 fc*3V>T^l©3 >x> 
t4t, »2©3>5r>lJ-5£U— $r— S?h9>*2©l 

^#^3 tommmi&tte. MB»i©:j>5r>u-4tt 

*rtE*2©i|WIWfc*'f y^>{?m=?-7\zWM\zmWiZ 20 
ft, WfBII203>5 :J >it5 iWIBU-^r- 

[0 0 6 0] £f\ HI 7 (a) \Ztik-r£?\Zs MKDzy 

fy^A \mu% i n^m&x-f yj-yvm^ 6 \z&m 

©i&#iH3 t<DW.m®mtffl<D¥m#X'{ y^y^/m 
T7\zw.m\z&wn£tiz>mmt-rz>w,'£, 

(b) K^SftS.fcSfcfBlCn^^lMttSBl©^!* so 
*<y^>^P6K:afe?JK:Stt3ft, fg2©:n>^> 

H, f 1 ©f #*x-f y f >^if 6 t»t:^sn 

©¥$#7.^ yf>^if7 tM^KS&ttsn, fg2© 
3>5*>1*5 £U-^-3^7>X©l**R3 £©SL 
?«|Hl»tt, IS 1 ©¥##X-f 6 fcM^iJfcS 

[0 0 6 1] (jfcKfcm MxELfcJcofc, ffi»|fE8 
«. *©rtffiKiin ©¥*#*< y ^^Sli^ 6 £*2 40 
(D^mi^X-i y^>?mT 7 ©B»te*&-3< -SfcfeCD 
36««S*U i©iI«Tf£M»if^.-f^ © 
«***38£Sft, Il©^*#X'f7f>i'If6};I 

<6bjM*IW**fctffcfir*#**.&*lS. fih>T* 1 

y?->#mi'6\z5-%.zmw<D/viz<Dm 

*©/W*«TKI&Sft**K:&S. 0 1 Krafts® 



J£Vce« 0 VT»2©*»fl:X-f y ^>^*^©BJftfllffi 
ttifi****IE<i:Eli;VDCfc:fc*. £©jRJBj&>S*MH*: 
X-f-y^>^^6, 7 St, ¥«#7>-f 

y 5=- > 7 ©*$&©*;*:/ iPST©ibf^fc J; D , 
U — ^r- v h 5>X©2&#$jl 9 \Z*tti.mBL1fif&9zt 
So Z.tl&ffi±-fZfttb\Z, @18fc*tj;5llSl© 
ffijftl 4tm<Dl&#il 5 £%iM.f\mwiLfZ'bZ>&, it 
SMIlfc^lfctfcttU fglOffijftl 4£»2©ffiSU 5 

i-T*. £ftK«fcO30ffltt«KjS2 ©¥*#;*<»/?■> 
i^PKEPnl-f SWBEHfg 1 (Dt&tntm2(DS§.in£<Dfr 

[0 0 6 2] 

[0 0 6 3] 1. jfWMKRfc, ffiERffiCKlHttSffcSft 
5'J-y-yh7>Xt, WfBU-^r-^h^>X©l 
^#H#Jfcit?iJtcft^$ft^,^2©ri>5 :r >-9-i, MfB 

M\zmviztiz>m2<D¥m#7>'f -7f>mt, mb 
^2©#*^7;<>>^>^*^tcja^j(ca^$ft^^i 

©fl^-fyf^^ft, MB* 1 ©¥*fr;W y 
•?>^*^ iMBfeZ©****^ y*y>?*rf> £%m 
Wft ^Iftfgt, WIBU-^->?h^>^©2^#^ 
iCjJMSnsSK^fi, MBSEift^afcttttSft* 

©4#«ss*»b» ^m^-x-i y^y^m^oym^ 

i2©3>r>+)-©ti5^©tE , J y yjW^S 
v» *> © fcfc 4 «k 3 fc-he-±£&§»{i fc«srr 5 c £ \z 

± t>«*»c— je-e^a-x-r -\z£ztiitinj£mm$:± 

%<T'ZZ>£^o®ms&Z>. 
[0 0 6 4] 2. U-^-^£}tfc-ttfcU-^-^h^ 
'J - ir-i? K 7 >7© 2*«i«icg«sn4 

n>C8ftt5*^^7 j£© f*j © l £ a&T £ £ 
tCiD, IE«^*Sifj#iU-y-vh^>^©2^ 

««nr5B^sft«iEft©ftBE**»fcSffl-r* 

[0 0 6 5] 3. agK«ig«Kffl«M^SISiEUT#5« 
J5gtL, SfflmS*JBEtt200V/5^240V©igHT, MfBffi 
ffl*i!i©«ffi^Via^2©zi>5 i >-y-©^»{t : £^; 

#<l, u-^-s?h5>xttrai;3£«:©t>©sfflVi* 

mj££t ZZ\£IZ£.K), 2 0 kHz^640kHzT©*«EW 

tt*Hsra#t-r*j:t**Tf**©Tf, u— 5r-s?h9 
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coo6 6] 4. mmmm&&ffiisT&*>tizj&ffinm 
m^s mm^Kzmmmffionmtmnmz&m-zn, 

h n >©* r; - nm^© \t—^m.%m\. 

[0067] 5. ffimnm*mffiLTn£,nz>w.mnm 
Mm\M.mnm<Dnj£z&i%i-tz>m!£tfi%\mt, mm 

a, mmm$i9kmMffi(Dmn\zmmmz&m2*i, mm 

W)-? : S>Mj8,ff%Z. ttiD, S«tIflEi>^p- 
-£±*<U Zt>\ZWiftm$LWL*T\itl\i£V&it>$: 

[0 0 6 8] i£iljB#jligm^^&KW, eWjUf 

izfflfa&^m&mmvT&>mmwLT<D-fem&ikfflffl 

Zfffc5ffil$t-rz>Z\t\zJ:<0, SidBt^V- H-r>y 

•2-&-?izjjy-\t\zmtiz>nffi%:m j p-tz.t&~cz, u 

[0 0 6 9] 6. WIB^l©3>^>iJ-t, MfBJg2©n 
> 5r >-y- i: WIS U - - h V >7> © 1 "A^U t <D jM.m 
HBilt (1) WaBSBlcD3>5 f >U-»iir|Ba5icDi|& 
*#X'f y^>^*^t:M5!IH»«Sn, mrtBfg2©n 

tmmv —tr—v h =7 yxov&mmtomm 
mm\mm%i2(D¥m#x-i y^y^m^izmmzmm. * 



10 



20 



18 

*znzmi&. (2) mmmo^y^ywrnm^KD 
juiaKtt, tfrisag i <D¥m#x-i y^y-ym^tmmz 

SMSSnsfllj*, (3) WCJBlon^x^U-ttWBje 
0, ltPI»ftj»*!4J*5. 

[0070] 7. mcom.intm2(Dm,in,t^mmm^ 
fz*><D&, mtmiMnmzMmizmmv, mmmwrn, 

SttWCiB20fit/it©»ttj^*, ffjfBIg 1 ©¥^#7; 

<D&wi&\zmM-?z,mf&tTz>z\£\z£Q, *mwxi 
y^yifm^<Dm.mwm\z u-^-yh? >x©2*# 
n 9 ica**EE**5s^-r * £ t ss&jfcT * 4 1 ^ 5 a* 

[0 0 7 1 ] 
»1] 



30 



u 

1 


1 








1 

h 




HmTT 


> 




0.74 




O.ISuK 




4.5uF 











[0 0 7 2] 
[*2] 





100V 


200V 


u 
1 








h 




14mII 


8mIT 


> 




0.74 


0.74 




0.18jlTI 


0.05uP 




4fijitH 


4.6/tn 




430V 


8MIV 



[0 l ] *J8IHOt 



1 K:*tt*««jftJiU»««»3ffl 
[0 2] (a) 01©@^fc*^^»#©^E-Fl©lEl 50 



(b) miom&te&tfzmfto)*— K2©@ks 

(c) SlOEIKfC^ttSi&fp©^— K3©@K0 

(d) Hl©ia»t:*Jt*»ff© i E«-H4 0@KBI 
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(e) m ©ISIS&fcclBfrSlrtfrD^— H5©[I]?&0 

(f) 0 1 (Dm^Z-miZWlftCD^- F 6 <DBB&0 

[03] a i <Dmf$.mm<Dni±, nmz^Ltz&Mm 
[04] miv^mtex^ y^y?m?<Dnffi*^Lrz 

[0 5] 32§it«MSS^bT#§»««ig(D«fiic^b 

fc[Hl?§0 

[0 6] *%w<Dmmmi(D®mmm,T<Dijiii<ftiim 

[0 7] (a) *§PJ©*J6mfc£tf3¥&ft«JES 
MHISSS^t-0 io 

(b) H^S«tlHi8S|g 

(c) m*&5>y~?tt*7K-rm 

[0 8] *^BJ(D^i!(S^J3(c43^§v^hD>-S:ffiI», 
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